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(54) yCTPOttCTBO flJIH YCTAHOBKH IU1ACTU- 
Pfl B OBCAflHOft TPYBE 
(57) HsoOpeTeHHC othochtc* k TexHHice 
noAaeMHoro pewoHra CKBajtHHW k npeA- 
HaaHa^eHo Ana BOccTaHOBnerow repMe- 

TH33UHH otfCaAHMX KOJIOHH He^flHbDC, b6~ 

AHHboc h rasoBbcc CKBaxKH. Uejib - noBW- 
meHKe HaAexHocnt paOoTbi ycTpoftcTBa 
3a cqeT npcAOTBpameHHii saKJiHHHBaHH* 
npatmnbHwx kohychmx ynopoa 9 b rcxfrpK- 
Pcbshhom njiacwpe (IT!) 3 npH oAHOBpe- 
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MCimoM yiipouiemiH ero ko ic nyxioiii. 
YcTpoiicTBo coAep^HT no/iyra u~anry (Mil) 

1 c pau*iaJit>HWKH otbcpcthhmh 2 h pac- 
noHomeinibie b noAOCTH IH 3 uaTpyoKa 
ynopw 9. Ho KOHuaM uwmHnpHMecKHX 
y»tacTKOB ID 3 pa3NemeHbi hh*hhh jk£CT— 

KO CBH3aHHbIH C FQI1 I H BepXHllA y3J1bl 

ynncTiienitH (YY) 4, c kotopwmii *ecTK0 
coeAH!(eitbi ynopu 9. noA rn 3 paaMetnena 
AopHMpywrnan ronoBKa 14, c KOTopofi xe- 

CTKO CBH3aH IIH3RHMM KOWdJ ITUl 1 • HhXHHA 

yy 4 ycTaHOBJien Ha cpe3itoM onehienre 

Ha MO 1 • nOfl paAHaJlbHWMM OTBepCTHHMM 

2 IDA 1 iineer b CBoeft iioaocth nepe- 
KpbraaTCJib novoxa b BHAe cpe3Hofi 3a- 
rjiytBKH 10 c 4>HKcaTopoM, [TpH noAaMe 

3KIWKOCTH BO B HyTp CHHIOK) flOJIOCTb 111 3 



comaeTCH Aamientic, oGecneiuioawmee 
pacojHpcHiie ii npintaTHC HI 3 ao nonnoro 

KOHT3 KT3 GPO rO$>pHpOBaiH!OH MACTH K 

DHyTpeHHefl cTCHKe oGcannoH kojiohhw. 
TepMeTHaanHH BHyTpeimefi no.nocTH m 3 
o6ecneMHBa€TC« YY 4. B momcht kphth- 
yecKoro AaaneHH* hktkhhH yy 4 onycxa- 
ercH no F1UJ 1. Oahodpcmchho npn ne- 
3iiaMHTenbHOM y bc/ihm chhh as b-tighmji . cpe- 
3aeTCH *HKcaTop 3arnyoiKH 10, xoropafl 
naAaeT b pacainpeiMiyib noJiocTb nil! 1. 
Ha pacnonoxeHHyw b Heft orpaHHmrrejib- 
Hyw KpecTOBHHy. 0cBo6omAaCTCH KaHaji 
pj\h nepeAaMH xhakocth b ronoBKy 14. 
Pa3MemeHHbift b new oGpaTHbifl xjianaii 15 
npH co3AannH A^BACHHB saxpuBaercn . 

9 KJI, 
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HsoCpereHHe othocmtch k TexttHxe 
noA3enHoro peMOHTa ckbbxhh, a hmchho 
k ycTpoilcTBan aah BoccTaHOBJiGHHfl rep* 

MeTH3aUHH o6caAHbOC XOAOHH H&bTR HbOC , 
BOABHbK H raSOBbOC CKBaJKMH. 

Uejib H3o6peTeiiMH - nosumeHHe Ha- 
AexiiocTH paGoTN ycTpoftcTBa 3a cner 
npeAOTBpameHKH aaxAHHitBamifl ynopoB 
b ruiacTwpe npH oAHOBpeMeHHOM ynpo- jq 
meHHH ero xoHCTpyxitWH. 

Ha 4>ht. 1 H3o6paxeH ro4>pHpoBaHHMft 

lUiaCTbipb C UWIHHAPHtieCKHMH xoHue- 

bumh yqacTKaMH; Ha <J>Hr. 2 - pa3pe3 
A-A na 4>Hr, 1; Ha <t>wr. 3 - paape3 15 
B-B Ha «&nr. 1; Ha 4>wr. 4 - ycTpoflCTBO 
b cGope c ruiacTbipeM, oGnpifi bha; Ha 
<Jmr. 5 - nonaxeHHe anacTupH nocne 
rHAPaanimeCKoro BOSAeflCTBHB 11a ruia- 
CTbipb; Ha <twr. 6 - to ie,nocjie cpe- 20 
3a Hwsnero y3na yiuioTHeHHH; Ha $Hr.7 - 
to xe t npH ero Kana6poBKe AopHHpyio- 
meft roAOBKofl b HatfartbHUH nepHOA; Ha 
<fcHr. 8 - nonoxeHHe nepexpbiBaTejiH no- 
Toxa b MoneHT pac mHpeHHH anacTbipH 25 
rwApaanHMecKKM BoafleflcTBHeMf Ha 
c&Hr. 9 - to xe, nocAe ero cpesa, pa3- 

pP!3. 

yCTpOHCTBO COCTOHT H3 nOAOfi IDTaH- 

rn 1 c paAHajibHMMH otbcpctkhmh 2, 3c 
pacnonoaceHHWMH BiiyTpa ro^pnpoBaHHoro 
nnacTWpJi 3, y3/iOB 4 yrmoTiieHHH, 3a- 
Kpeii^eHHhfx Ha nojioH arranre 1 b KOHue- 

8 MX lUCIIIHAPHMeCKHX MaCTAX TO(J)pHpOBa H- 
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Horo nnacTwpa 3 h cocTonmnx H3 Konb- 
ueBbix 3/iacTHMHbix BTyAOK 5, Mameo6- 
pa3Htoc MamceT 6, orpaHHuHTen* 7 h 
cpe3Horo orpaHHHHTenH 8 f -pa3MemeHHboc 
BHe ro4»pHpoBaHiioro rutacTMpn 3 sa y3- 
abmm 4 yrtnoTiieHHB, npo4>HAbHbtx KOHyc- 
KbDC ynopoB 9, pacnonoxeHHbix Ha nepe- 
xoAax ot ro4>pHpoBaHHofl k xvuihhaph- 
uecxoft noBepxHocTH njiacTbipn 3 c o6ec- 
neieKHeM HenoABHxHoro nojiomeHHB ana- 
cTwpH npH cnycxe b CKBajKHHy h cosAa- 
hhh ycAOBHH pjiH pa3MeiueHiiH yonoTHH- 
TejibHwx 3neMeHTOB Bbnoe yriopos b uh- 
jiHHApMM ecxKx ^acTffx onacTwpH F nepe- 
xpuBaTejiB noToxa b BHAe cpesHoft 3a- 
rnymxH 10 c $HxcaTopoM 11, ycTaHOB- 
xieHHboc b nonoft nrraHre t noA ee pa- 

AHaJlbHblMH OTBepCTHBMH, OrpaHHMHTeJlb— 

hoh xpecTOBHHw 12 f pacnojiomeHHOH B 
pacumpeHHoft nonocTH 13 DJTanrH \ 9 Aop- 

HHpyKXHCH rHAPaBAHHeCKOfi rOAOBKH 14, 

3aKpeiineHHOH Ha HKmneM xonue nonoH 
iQTaHrH l t h o6paTHoro xjianaHa 15, 
pasMemeHHoro b rHApaBAHnecxofl Aop- 
HHpyioiueH ronoBxe 14. 

YcTpofiCTBo cnycxaeTCH Ha HacocHo- 
xoMnpeccopHboc Tpy6ax 16 x MecTy 17 
Ae^exTa oOcaAHoA Tpy6u 18. 

ycTpofiCTBo pa60TaeT cjicjxywvjyibi 06- 
pasoM. 

nocAe cnycxa ycTpoHCTBa b cGope 
c nuacTbrpeM Ha HacocHo-KOMnpeccop- 
iildc TpyOax 16 b CKoaxHHy k mgctv 17 
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A':*>eKTa b o6can»ofl Konomie 16 no no- 
j\ : orraHre 1 nepe3 pa/inaJibUbie ot- 
BL» CTH* 2 BO BHyTpeMHKwo noaocTb ruia- 
cTwprt 3 noflawT ximKocTb h co3Aa»oT 
rHjipaBJiHuecKoe flaaneiiHe, o6ecneqHBa- 
loaiee pacnmpeHHe h npHxaTwe ruiaCTbipn 
AO noxiHoro KoiiTaKTa ero rafcpHpooaHHon 
MacTH k BHyTpeHHefl cTemce oCcaAHofl 

7-OJTOHKbl. 

repMeTM3auHH BHyTpeHHeft nonocTM 
nnacTbipH npn cosAaHHH AaBneHHH o(5ec- 
neMMBaeTCA 3a cqer y3noB 4 yiuioTHe- 
hhx, pacnojiomeHHbix no KOHuaM nnacTu- 

pfl B lOUlHHAPHMeCKHX MaCT*X. IIpHVeM 

nepBOKaqanbHo repMeTHsaujoi oOecne- 
WBaeTCH *iameo6pa3KbiMH MaHxeTanH 6, 
a npH pocTe a^bjichhh HaAexHocrb rep- 
M8THaauHK AonoJiHHTenfaHo noBumaeTCH 

3JiaCTHqHMMK BTyjlKaMM 5, KOTOpbie noA 

BOSAeftcTBHew AasneHMH, nepeMemaHCb 
cobm€ctho c Mameo6pa3KMMH MaHxeTaMH 
b ocesoM HanpaeneHMM no nrraHre 1 f 
cxHMajoTCH, aB paAuanbHox HanpaBJieHHH* 
no AHaneTpy yBejiHMKBaioTCH t npo^iHo koh- 
TaKTHpyn c uwiKHAPHuecKoft nosepxHo- 
CTb» nnacTupn c oAHOBpeMeHHbiM ero 
oacmHpeHHeM npH pocre AaancHMH flo 
KPHTH^iecxoro MOMeHTa. B momcht nacTy- 
rtneHHH xpHTHMCCKoro (pacucTHoro) 
AaBJicHMK cpcaaeTCH orpaKHMMTcnb (maft- 
6a) 8 h KtocKHft y3en 4 ynnoTHeHHn ne- 
peMemaeTCH no nonoft nrranre bhh3. Oa" 
HospeMeHHo npH HesHaMMTenbHOM (pac- 
qeTHOM) yBejnweHHH AasneHHH cpesaer- 
ch 4>HKcaTop 11 nepcKpuBaTeiw noTOxa 
cpesHoft sarnynncH 10, xoTopa* naAaeT 
b pacnwpeHHyw nonocTb 13 Ha orpaHH- 
tiHTenbHyio KpecTOBHHy 12, ocBo6oxAaJi 
Kanaji an* nepcAaw xhakocth b rHApaB- 
jiOTCCKyw AopKHpy*ory» ronoBxy 14. 06- 
paTKUft KJianaH 15 npH co3AaHMH AaBJie- 
hhh b AopHHpywmeft ronoBKC aaKptiBaeT- 

CH. 

Ilpoaecc passanbuoBKH wuiHHAPHqec- 

KHX KOHUOB UnaCTbTpH H KamitfpOBKH no 

Bacft ero a^huc ocymecTBAHOTCH nyTeM 
npornrHBaHHH hoa AaaneHHeM mapaB- 
jiHqecKoA AopHHpywmeft ronoBKoft npn 
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noA*eMe HacocHo-KOMnpcccopMhix TpyG* 
Ha noBepxHocTH, TaK KaK uonan urraH- 
ra 1 MMeeT paA»anbnnc oTBepcTiin 2 c 

BMXOAOM EHAKOCTH B CKBa*H»iy, TO nOA~ 

5 AepxaHHe HeoGxoAHMoro fxaBnetmn b ycr- 
poficTBe npH pa3sa/ibnoBKe kohuob h 
Kann6poBKe nnacTbipn oOecneMHBaercH 
aa cner yBenHneHHH. npoHSBOAHTenbHo- 

10 cth Hacoca. 

KanHfipoBxy nnacTwpH moxho noBTo- 
pHTb MHOrOKpaTHMMH npoxoAaMM rHAPaB- 
AKqecKOB AOpHHpywmeA tojiobkh, npn 
3T0M cnycx ronoBKH b HCxoAKoe nono- 

15 xenne ocymecTBJiHeTCH 6es H36biroMHoro 
AaaneHHH xhakocth b chctcmc 

flocne oKOHnaHH* npouecca ycTaHOB- 
kh nnacTbipH M36brroMHoe .AasneKHe b 

CHCT2M8 CKKMaeTCfl H yCTpofiCTBO nOA - 

2 q KKMaeTCH na noBepxHoc-rb, npH 3T0M 

CJIHB XHAXOCTH H3 Tpy6 OCymeCTBAHeTCH 

Mepe3 paAHajibHwe otbcpcthh 2 ycTpoft- 

CTBa« 
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Oopnyna H3o6peTeHHH 

YcTpofiCTBO Ann ycTaHOBKH nnacTupn 
b oOcaAHoft rpy6e, coAepxa^ee nonyw 
2Q imraHry c paAHanbHUMH otbcpcthhmh, 
ro^pHpoBaHHbiA nnacTbipb c uhahhaph*^ 
qecKHHH yMacTKaMH no KOHuaM Ann pa3- 
MeqeHHH BepxHero, xecrxo cBHsaHHoro 
c noiidft irraHroft, h HKxHero y3nos 
ynnoTHeHHH, pacnonoxeHHwe b nonocTH 
nnacTupH ynopu, xecTxo cBH3aHHbie c 
ysnaMH ynnoTHeHHH, h pa3MemeHHy» noA 
nnacTbipeM AopHnpywrnyw rojioBKy, o t- 
nHuawmeecH t€m, mto, c ue- 
nbio noBwneHHflL HaA^xHocTH paOoTbi ycr- 
poftcTBa sa cqeT npeAOTBpameHHH sa- 
KAHHHBaHHA ynopoB b iuiacTbipe npn OA" 
HOBpeMeHHOM ynpomeHHH tro KOHCTpyK- 
UHH f hhxhhh ysen ynnoTHeHH* ycxaHOB- 
neH Ha cpesHOM sneMeHTe na nonoft 
nrraHre, nocneAHHH xecxxo cBHsaHa hhx- 

HHM KOHUOM C AOpHHpyW^eft TOAOBKOft H 

HMeer b csoefl nonocTH noA paAHanbHbi- 
kh oTBepcTHKKH nepexphiBaTejib noToxa. 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operation of the 
device by preventing jamming of shaped 
conical stops 9 in corrugated patch 3 
while at the same time 
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[see original Russian for figure] 



Fig. 4 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and an 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4. Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1 . Under radial holes 2, hollow rod 1 
in its cavity has a flow shutoff assembly in 
the form of a shear blind flange 10 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hollow rod 1. At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared off, and the flange falls into the 
widened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The channel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created. 9 drawings. 
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The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing jamming of the stops in the patch while at the same time simplifying its design. 

Fig. 1 shows the corrugated patch with cylindrical terminal portions; Fig. 2 shows a 
sectional view of the A— A section in Fig. 1, Fig. 3 shows a sectional view of the B— B 
section in Fig. 1; Fig. 4 shows the device assembled with the patch, general view; Fig. 5 shows 
the position of the patch after hydraulic action on the patch; Fig. 6 shows the same, after the 
lower packing assembly has sheared off, Fig. 7 shows the same, during its sizing by the coring 
head in the initial period; Fig. 8 shows the position of the flow shutoff at the time the patch is 
being expanded by hydraulic action; Fig. 9 shows a cutaway view of the same, after it is 
sheared off. 

The device consists of a hollow rod 1 with radial holes 2, disposed inside corrugated 
patch 3, packing assemblies 4 that are secured on hollow rod 1 in the terminal cylindrical parts 
of corrugated 
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patch 3 and consist of elastic ring bushings 5, cup seals 6, limit stop 7 and shear limit stop 8 
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical 
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surface on 
patch 3, in order to ensure that the patch remains in a fixed position during lowering into the 
well and to create conditions for disposition of the packing elements above the stops in the 
cylindrical pans of the patch, a flow shutoff assembly in the form of shear blind flange 10 with 
locking device 1 1, mounted in hollow rod 1 under its radial holes, limit stop cross member 12 
that is disposed in the widened cavity 13 of rod 1, hydraulic coring head 14 that is secured to 
the lower end of hollow rod 1, and check valve 15 that is disposed in hydraulic coring head 

The device is lowered on tubing 16 to the location 17 of the defect in casing 1 8 
The device operates as follows. 

After the device, assembled with the patch, is lowered on tubing 1 6 into the well to the 
location 17 
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of the defect in casing 16, fluid is delivered along hollow rod 1 through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing 

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured 
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts In this case 
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability 
ot the leaktight sealing is additionally improved by elastic bushings 5, which under pressure 
move together with the cups in the axial direction along rod 1, are compressed, and expand in 
the radial direction along the diameter, making tight contact with the cylindrical surface of the 
patch with its simultaneous expansion as the pressure increases up to the critical value At the 
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and 
lower packing assembly 4 moves downward along the hollow rod. At the same time with a 
sbght (calculated) increase in pressure, locking device 1 1 of the flow shutoff assembly shear 
blind flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop 
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14 
When pressure is created in the coring head, check valve 1 5 is closed. 

The process of expanding the cylindrical ends of the patch and sizing the patch alone 
its entire length is carried out by pulling the hydraulic coring head through under pressure as 
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the tubing is lifted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into 
the well, maintenance of the necessary pressure in the device while expanding the ends and 
sizing the patch is ensured by increasing pump output. 

if iZi " 8 ° f 5S ?u °\™ y b ! repeatCd by mu,tip,e of the Mraulic coring head 
7^Z7^ head ,nt ° ^ ^ iS aCCOmpHshed With0ut ™- P-ure of 

i j^? l he r° CeSS 0f patch P' acement is fi ™shed, the excess pressure in the system is 
released and the device is lifted to the surface, where the fluid is dried from the pipes 



through radial holes 2 of the device. 

C/a/m 



A device for placing a patch in casing, containing a hollow rod with radial holes a 
corrugated patch w!th cylindrical portions at the ends for disposition of an upper packing 
assembly that ,s ngadly connected with the hollow rod and a lower packing asLmbhy supports 
that are disposed ,n the cavity of the patch and are rigidly connected withThe packing ™ 
assemblies, and a coring head that is disposed under the patch, distinguished by the fact that 
with the aim of improving the reliability of operation of the device by preventin^tn^ng 
th supports m the patch while simultaneously simplifying its designee lower pick^ § 
assembly is mounted on a shear member on the hollow rod, the latter is rigidly connecL by 

adid hde C s ^ ^ ^ 3 fl ° W ShUt ° ff 3SSembl y in itS 
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[see Russian original for figure] 
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Russian original for figure] [see Russian original for figure] 

A ~ A B— B 



Fig. 2 Fig 3 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] [see Russian original for figure] 



F 'g 6 Fig. 7 
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[see Russian original for figure] [see Russian original for figure] 
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